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(3) Furnaces having Special Resisting Cores.—The cores or resistors in such furnaces are usually composed of carbon, which, in the form of coke-powder, for example, is of moderate conductivity, It therefore allows large currents to flow, and at the same time has a sufficient electrical resistivity to enable fairly high voltages to be employed—even when the cores are of considerable cross-section and moderate length. The resistivity of powdered carbon depends upon the fineness of grain, as well as upon the resistivity of the solid material from which the powder was produced. In order to obtain uniform heating, it is advisable to sort the powder, only using particles that are of a uniform size; under such conditions the resistivity increases with the finen ess of the powder. The following resistivities for graphitized coke-powder have been calculated from experiments by FitzGerald.[ The resistivity of ordinary coke-powder would probably be about four times as large.
TABLE VIII.—RESISTIVITY OF GRANULAR GRAPHITIZED COKE (Ohms for i cu. in.)
Size of Grains	Cold	Red hot	Red hot and weighted
Between 5 and 6 meshes to the inch .........	o. 76	o. 24	o is
Between 3 and 4. meshes to the inch .........	O. 2Q	0. 10	O. II
The first powder had been passed through a sieve having 5 meshes to the linear inch, and had been passed over a sieve of 6 meshes to the inch. The second powder had been passed through a 3-mesh sieve and over a 4-mesh sieve. The resistivities are given for the cold powder, and at a red heat. The third column shows the resistivity of the red-hot powder when a weight was laid upon it, thus making a better electrical contact between the adjacent grains. The powder was placed in an open trough, and was only 4 in. in depth; it would, therefore, be more lightly packed than ill the core of a full-sized furnace. The figures in the last column would consequently more nearly represent regular furnace conditions. The figures are given for i cu. in., as inches are still more frequently used, in this country, than centimeters; to convert to centimeter resistivities, multiply by 2.54—the number of centimeters in i in, Solid rods of carbon (amorphous or graphitized) are sometimes used as resistors, as in Borchers' resistance furnace, Fig. 16, or in Acheson's siloxicon furnace, Fig. 120. The resistivity of rods ot carbon, such as are used for electric lighting and furnaee electrodes,
1 Francis A. J. FitzGerald.   Electrochemical Industry, vol. ii (1904), p. 490,pean Report, 1904, p. 172), gives the resistivity of molten pig-iron as ai6Xio~6 ohms per centimeter cube ( = 0.000,085 ohm per inch cube). He has also measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
